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The Yields of FNPS Modified Toxin Derivatives

APPEXNDIX

Table T

A1

in Three Different Conditions

in 5 ml in Soml in 350°m1
Experimental at 25°C at 4°C at 24 C
condition for 8 h for 8 h for 24 h
Yield (%) Yield (%) Yield (%)
Gel Filtration F I 21.3 5.9 10.0
on Sephadex G-~50
F II 10.3 16.8 22.3
F IXI 60.1 Lo .8 67.9
Chromatography IIla 5.7 0.3 4.4
of F IIXI on
CM-cellulose ITIbh i, 2 [ % | -
ITlie 9.1 Q.3 6.1
IIId 13 .4 £SO ~
IIle JeD s 38.0
IIIf 2.2 16.6 19.4
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APPENDIX A-2

Table IX

Lethality and Antigenic Activity of Monomer Fractions
Obtained from CM-cellulose Chromatography

Fractions Lethality :!c\:is:gc
(%) (%)
i 4 106.1
bk 4 123.9
IIIc 13 2.5
- I1Id 87 s
1Ile 87 . 73.3
I1If 96 b
“ I8 -




APPENDIX A-3

Table I11

Amino Acid Composition of Cobretoxin and NPS-cobrotoxin Derivatives

Residues per mole of protein

Amino Acid Cobrotoxin NPS~-cobrotoxin
' ‘ITa  ITIb IIIc IIId IIId IXle

Aspartic acid 8 7.80  7.93 7.92 5.50 6.00 8.02 ;
Threonine 8 7.91 291 7.94 8.08 8.02 8.0.1 ;
Serine 4 k.03 H.08 AK.11 4.05 4,03 4.01 |
Glutamic acid . 7-3% 7.09 7.0 6.94% 7.05 7.03
Proline 2 2,21 2,05 2.09 2.04 1.89 1.92
Glycine 7 7.08  7.05 7.03 7.03 7.09 7.02

Alanine = - = - - - o

Half-cystine & 8.10 -7.93 7.95 8.10 8.04 8.10
Valine 1 1.03 1.02 1.20 0.98 1.23 1.02
Me thionine - - - - o -~ -

Isoleucine 2 2.00% 2.00 2.00 2.00 2,00 2.00
Leucine 1 0,19 1.02 1.00 1.0k 1.00 1.07
Tyrosine 2 1. 03 1.01 1.15 2.05 2.10 1.94
Phenylalanine - - - - - - -

Lysine 3 2.95 2.01 1.83 3.03 3.02 3.03
Histidine & 1.98 1.98 ~ 2.01 2.00 1.92 1.99
Arginine 6 6.0 5.91 5.98 5.97 5.98 6.03

* All values are expressed as molar vatios based on isoleucine = 2
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Fig. 1. Gel filtration of the FXPX reacted cobrotoxin on
Sephadex G-50.

The column was ecquilibirated with 0.01L M ammonium acetate
buffer, pd 5.8, to a constant height (2.2 x 125 cm) . Samploe
was dissolved in 2 ml of the same buftfer and applied on the
column and eluted with the same bulfor. The t'low rate was
20 ml per h and fractions of 5 ml were collected, .
FNPS reacted cobrotoxing —---- . control experiment; ®<vves,
native cobrotoxin.
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Fig. 2. SDS-gel electrophoresis of - FNPS modified toxin
derivatives.

The SDS-gel electrophoresis was performed in 10 % 2
polyacrylamide gels. Electrophoresis was run at 8 mA per gel
for 4 h. The amount of protein applied to each gel was 25,
30, 10, 10 and 10 pg, respectively, for F 1, F II, F IIXI, IXIXc
and cobrotoxin.
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Fig. 3. Electrophoretic mobility of marker proteins.

Determination of the molecular weight of FNPS-modified toxins
by SDS-gel electrophoresis was performed in 10 % polyacrylamide
gels as described in Fig. 2. Mobilities were calculated as

follows: s
distance of protein migration length before staining

Mobility = x
distance of dye migration length after destaining

The mobilities were plotted against the molecular weights of’ the
standard proteins (bovine serum albumin, 68,000; ovalbumin, 43,000:
chymotrypsin, 24,000; myoglobin, 17,200; cobrotoxin, 6,949) on a
semi~logarithmic scale and the molecular weight of the FNPS-modified
toxins were estimated by interpolation.




C hr(m!o’({'

al

Absorbance

o
28]
%

400 ROO 1200 1600

Effluent (ml)

Fig, (M<cellulose olumn chromatography of F 111 from

sephadex =50 run shown an Fag, .

A: A control experiment of cobrotoxin (20 nyr) trom
sephadex G=50 was dissolved in 1 ml of 0.01 M ammonium acetatce,
oH 5.8, and applied to a 2 x 26 cm column ol CM=cellulose
cquilibrated with the same butfer.  Blution was conducted with
a gradient of increasing salt concentration and pH from Q.01 M
ammopium acetate, pH 5.8 to 0.5 M ammonium acetate, pH 5.8,
ach 5 ml fraction was collected at a rate of 20 ml per h.

B: Combined elutes of F 11 from duplicate runs on
Sephadex G=50 were chromatographed on CM=-cellulose column.

The reaction condition used for cobrotoxin and FNPS was in 5 ml
el

of 1 % Nu:,('().} buffer, pH 10.5, at 23 )(‘ for 8 h.

¢: The reaction condition was in 5 ml of 1 % ,\'u,}'\‘,()“ butfer,

ol 10.5, at 4°C for 24 h.

D: The reaction condition was in 350 ml of 1 q;, NitaCO 4
T & - J

burfer, pH 10.5, at 4 € for 24 h.
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Fig. 5. Disc electrophoresis of F III and six fractions from
CM~cellulose column shown in Fig. 4-B.

Disc electrophoresis in 7 % polyacrylamide gel was carried
out in small glass tubes, 5 x 75 mm. After the preruns by
applying a current of 1.5 mA per gel for 30 min, the protein sample
(10 pg) mixing with a trace of tracking dye was applied and
stacking ran 2 gA per gel for 30 min. The electrophoresis was
performed at 15 C by applying a current of 8 mA per gel for 4s
min until the dye moved to the buttom of the gel tubes.
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Fig. 6. Quantitative precipitin reactions of FNPS modified
derivatives with anti-cobrotoxin serum as compared with cobrotoxin.
0.3 ml of antiserum was used in cach case. ° e, cobrotoxin;
o——oe, IIJa; = % , LITb; & s, T1Ic; e~—o IJId; e—a, IIJe;

a—4a, IIIf.




APPENDIX B-7

0.3 0

Absorbance at 280 nm

(o] l 3\ L 8 _l & l s 1 = i
280 320 360 {00 G40 *ﬂ'&‘u—

Wavelength (nm)

Fig. 7. Absorption spectra of IIlc from CM-cellulose column
chromatography at pH 1.5 and pH 11.5.

Protein concentration was about 0.12 mg per ml,

s
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Fig. 8. Structure of cobrotoxirn.

Two-dimensional schematic diagram showing the arrangement of
the disulfide bonds and the sequence of the amino acid redidues.
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